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A 43-year-old Caucasian woman was admitted to the
intensive care unit with severe sepsis of unknown focus and
acute renal failure. Laboratory results showed a C-reactive
protein of 149.4 mg l1 (normal o7.5 mg l1), procalcitonin
1.88 ng ml1 (normal o0.5 ng ml1), a leukocytosis of
20.7 Gpt l1 (normal 4.4–11.3 Gpt l1), urea of 28.1 mmol l1
(normal 2.6–6.7 mmol l1), and serum creatinine of
373 mmol l1 (normal 58–96 mmol l1). Urine analysis showed
elevated leukocytes (4246ml1), many bacteria, and a positive
nitrite test. The patient was placed on artificial ventilation
and noradrenalin had to be given intravenously. Antibiotic
treatment was initiated with meropenem and erythromycin.
Continuous veno-veno hemofiltration was started because of
acute renal failure. Ultrasonography of the kidney showed
multiple circumscribed hyper-, iso-, and hypoechoic (to the
renal cortex) masses in both kidneys. Magnetic resonance
scans of the kidneys revealed changes compatible with renal
infiltration by inflammatory cells (Figure 1). In addition, a
CT scan showed multiple circular masses in both kidneys
(Figure 2). One week before admission, the patient had
complained of bilateral flank pain, fever, and nausea. In the
past, the patient reported recurrent episodes of pyelone-
phritis that resolved after antibiotic therapy, without any
history of urinary tract obstruction.
What is the working diagnosis?
http://www.kidney-international.org m a k e y o u r d i a g n o s i s
& 2008 International Society of Nephrology
{R}
Flip: 70˚
ST: 6 mm
TE: 2 ms
TR: 167 ms
512×384
W/L: 663/332
MR
Img 10
5 cm
Figure 1 | Magnetic resonance scan of the kidneys: estasia of the
renal pelvis, tumor 21 10 mm dorsal of the left renal vein in the
T2-weighted image hyperintense infiltrations, and smaller right
kidney 8 3 cm.
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Figure 2 | Computed tomography scan of the kidneys showing
both kidneys with multiple circular masses.
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The Diagnosis | Xanthogranulomatous pyelonephritis
We performed a renal biopsy for further diagnosis. The renal
biopsy findings (Figures 3 and 4) show the typical features of
xanthogranulomatous pyelonephritis with granulomatous
inflammation associated with lipid-laden macrophages.
However, despite treatment with ciprofloxacin for 6
months renal function remains impaired with a creatinine
clearance of 26 ml min1.
DISCUSSION
Xanthogranulomatous pyelonephritis is a rare disease. Only a
few cases with bilateral renal involvement have been
documented.1 Late diagnosis is not uncommon, leading to
irreversible damage of the kidneys by the disease. It is
important to think of this rare disease as a potential
differential diagnosis of renal tumors.1
Xanthogranulomatous pyelonephritis pathologically con-
sists of a yellow-to-orange colored renal infiltrate because
of the large lipid content. The granulomas are formed by
macrophages with a high cytoplasmic content of neutral lipids.
The disease process may also involve structures adjacent to the
kidneys such as the psoas muscle.2 Predisposing factors for the
development of xanthogranulomatous pyelonephritis are
urinary tract obstruction (stones, tumors, hydronephrosis,
urethral stricture, vesicoureteral reflux, neurogenic bladder
depletion disorders) and chronic urinary tract infection. In
cases of xanthogranulomatous pyelonephritis usually only one
kidney is involved. However, our case demonstrated that even
bilateral involvement is possible and bilateral chronic
pyelonephritis is presumably the cause of xanthogranuloma-
tous pyelonephritis in this patient. Possibly, recurrent urinary
tract infections were not consequently treated in our patient
and likely chronic infection developed. Proteus mirabilis was
the causative bacterium in this case. Reports of infection with
Staphylococcus, Escherichia coli, Klebsiella, P. mirabilis, and
Serratia marcescens associated with xanthogranulomatous
pyelonephritis have been published.2
Ultrasonography is the most important imaging method to
diagnose renal lesions. In 15 cases, renal cell carcinoma was
suspected by ultrasound but the correct diagnosis was
xanthogranulomatous nephritis.3 When there are clinical signs
of infection, such as leukocytosis and elevation of C-reactive
protein, or inflammation and a focal solid mass are seen in
ultrasonography of the kidneys, xanthogranulomatous pyelone-
phritis should be considered. CT seems to be the most valuable
imaging method for the diagnosis.4 One report favored
magnetic resonance tomography because its contrast agent is
less nephrotoxic than the CT contrast agent,5 but systemic
nephrogenic sclerosis is a potential complication of gadolinium.
In unclear cases renal biopsy is helpful to determine the correct
diagnosis. Nephrectomy is necessary in complicated cases such
as the development of renocolic fistula, the formation of psoas,
or of perirenal abscesses. In less severe cases antibiotic treatment
is a therapeutic feature. Essential for the correct diagnosis is
consideration of the complete medical history including the
identification of recurrent episodes of pyelonephritis.
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Figure 3 | Renal biopsy cylinder showing typical features of
xanthogranulomatous pyelonephritis such as granulomatous
inflammation and periodic acid-Schiff-positive foam cells
(periodic acid-Schiff stain, original magnification  60).
Figure 4 | The periodic acid-Schiff-positive lipid-laden
macrophages are found in the tubulointerstitium in which
normal architecture has been completely destroyed (periodic
acid-Schiff stain, original magnification  350).
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